Background: Systemic inflammatory markers including neutrophilic lymphocytic ratio and platelet lymphocytic ratio are used as prognostic and diagnostic factors to reflect the inflammatory process and tumor angiogenesis in many tumors including upper gastrointestinal submucosa tumors.
Introduction
DESPITE advances in the diagnostic technology, Subepithelial Lesions (SELs) in the upper Gastrointestinal (GI) remain a diagnostic challenge for the endoscopist as they lay below the epithelial layer.
The majority of subepithelial lesions are benign at though many of these neoplasms have potential for malignant transformation and spread to distant organs [1] .
Endoscopic ultrasonography is the primary established diagnostic tool for submucosal lesions. Though in recent years, there has been an interest in the use of inflammatory markers for the early detection of malignancies.
Inflammation can initiate the onset of cancer, its progression and metastasis. Neutrophils, platelets, and T-and B-lymphocytes all are considered the backbone of tumor related inflammation and immunology. A number of inflammatory markers have been studied in different cancer types to determine their early diagnostic efficacy and prediction of prognosis. Including the Neutrophil/ Lymphocyte Ratio (NLR), the Platelet/Lymphocyte Ratio (PLR), and the Mean Platelet Volume (MPV). PLR, NLR, and MPV have been reported to be increased in patients with a number of cancer types, including. Colorectal cancer, gastric cancer and other organ solid malignancies as ovarian cancer [2] .
Patients and Methods
During the period between February 2018 and January 2019, a cross sectional study conducted • Thirty patients who were diagnosed with upper gastrointestinal tract benign submucosal/ subepithelial tumors.
• Thirty subjects referred to as the control group collected from the out-patient clinic matching the patients in age and sex representing the healthy control.
Inclusion criteria:
• Patients complaining of dyspeptic and epigastric pain, suspecting upper gastrointestinal tract submucosal lesions after performing conventional upper endoscopy with non-significance mucosal biopsy and were sent for EUS examination.
All patients gave their informed verbal consent and the ethics committee of our unit approved the study protocol.
Exclusion criteria:
-Patient under age of 18.
-Chronic cardiac, lung, renal or liver diseases.
-Patients treated with steroids or immunosuppressant for the last year.
-Pancreatic, hepatic, adrenal, and mediastinal lesions, as well as peri-GI tract lymphadenopathies, were excluded from the study.
All included patients were subjected to the following: -Full clinical history and physical examination with special emphasis on manifestation of upper GIT symptoms including epigastric pain, loss of appetite, vomiting, bowel habit change, hematemesis or melena together with epigastric masses or tenderness.
-Laboratory investigations:
• Complete Blood Counts (CBC) with automated differential counts were performed where peripheral blood (2mL) samples were collected from the cubital vein. CBC analysis was performed in samples anticoagulated with EDTA within 4 hours after collection, using Mindray BC-3200 Hematology Analyzer.
• The NLR was calculated by dividing the Absolute Neutrophil Count (ANC) by the Absolute Lymphocyte Count (ALC); likewise, PLR was calculated by dividing the absolute platelet count by ALC.
• Tumor markers including: CEA (carcinoembryonic antigen) and CA19-9 (carboni anhydrase 19-9).
-Computed Tomography (CT scan) with contrast ± Dynamic MRI (Magnetic Resonance Imaging:
To assess in diagnosis with EUS.
-Upper gastrointestinal endoscopy and mucosal biopsies:
• All the patients underwent upper gastrointestinal tract endoscopy, after 8-10-hour fast, using Olympus Evis lucera 260 and forceps biopsies were taken by the same endoscopist with no diagnostic significance and they were referred for EUS examination.
-EUS examination ± EUS guided (FNA) fine needle aspiration.
For all patients, after an overnight fast and under light sedation after 8-10-hour fast, every patient received 5mg of midazolam ± local pharyngeal anesthesia (xylocaine spray) was done ± propofol was used for irritable patients under supervision of anaesthiologist with the patient lying on left lateral position EUS was performed.
• The echoendoscope:
A linear scanning echoendoscope, Pentax EG 3830UT/ HITACHI 7500. The transducer is mounted at the tip of the echoscope. Its acoustic frequency is switchable from 5 to 12.5MHz. The scan angle is 270 degree.
• The display unit:
It consists of Hitachi EUB 7500 ultrasound scanner system with a built in color flow mapping (CAM) and Doppler function.
• The technique of examination ± FNAC:
Patients were fasting (an overnight fast) before the examination.
The endoscope was connected to the ultrasound display unit after being cleaned and sterilized as with other ordinary endoscopes and introduced, guided through the stomach and down to the second part of the duodenum to evaluate and stage GI lesions.
Once a lesion was identified, EUS guided FNA using a 22-gauge needle was performed if needed by moving the needle back and forth within the target lesion for 15-30 seconds. No suction was applied during biopsy unless the biopsy did not
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Adenocarcinoma Leiomyosarcoma yield any material or the lesion was cystic after Color flow and Doppler sonography to exclude intervening vascular structures and select a vesselfree needle track.
The aspirate was placed on glass slides, and both air-dried and alcohol-fixed smears were prepared. Air dried smears were stained with a modified Giemsa stain and reviewed by a cytopathologist.
-Cytological examination: The original cytologic diagnoses were categorized as follows: Positive for a neoplasm or suspicious for a neoplasm and non-neoplastic/reactive/ inflammatory process according to cytologic preparations as smear pattern, palisading, crush artifact, prominent vascular pattern, nuclear grooves/inclusions, pleomorphism, morphology (spindle, epithelioid, round cels, etc..), blunt-ended or wavy nuclei, perinuclear vacuoles, cytoplasmic quality, mitoses, and necrosis, atypia or dysplasia, in addition to mitosis in GIST for instance.
The results were confirmed by histologic and pathological examination of the surgically removed and endoscopically resected pathologic specimens.
To determine the NLR, PLR in diagnosing GI tract neoplasms, sensitivity, specificity, and diagnostic accuracy were calculated compared to the histological and pathological yield of the EUS imaging ± EUS guided FNA results.
-Statistical analysis:
Data were coded and entered using the SPSS (Statistical Package for the Social Sciences; SPSS Inc., Chicago, Illinois, USA) Version 24. Data were summarized using mean, SD, median, minimum, and maximum in quantitative data and using frequency and percentage for categorical data. A p-value of less than 0.05 indicated statistical significance. Differences between the groups were evaluated by an independent sample t-test and a χ 2 -test. Receiver operating characteristic curve was constructed with area under curve analysis performed to detect the best cutoff value of NLR and PLR for diagnosis gastrointestinal submucosal tumors.
Results
The current study included 30 patients with malignant and potentially malignant submucosal tumor, 30 patient with benign submucosal tumor and 30 healthy control.
In the malignant/potentially malignant group it was found that gastrointestinal stromal represented the majority of cases followed by adenocarcinoma, lymphoma and leiyomyosarcoma.
EUS guided FNAC in malignant group While for the benign group, the majority of the cases was found to be leiyomyoma, lipoma, inflammatory fibroid and ectopic pancreas. It was found that absolute lymphocytic count has a statistical difference between the malignant/ potentially malignant group and the benign group being the lower at the first group of patient and between the malignant value of all in the first malignant/potentially malignant group and the healthy control group being higher at the latter too while there is no statistical difference between the The absolute neutrophilic count was found to be significantly higher in the malignant/potentially malignant group than that of the benign group as well as healthy controls, while there is no statistical difference between the benign group and the healthy control. There was no significant difference between the three groups regarding the total leuckocytic count. Platelet count was found to be significantly higher in the first malignant/potentially malignant group than that of the benign group and the healthy controls while there is no statistical difference in platelet count between healthy controls and the benign group. Platelet lymphocytic ratio showed a statistical difference between the malignant/potentially malignat group and the benign group as well as the healthy controls with being significantly higher at the first group with a mean value 221.9 ± 40.8 and between benign healthy control being higher at the first group too. As for neutrophilic lymphocytic ratio it was found to be significantly higher in the malignant and potentially malignant group with a mean value 2.9± 1.39 than the other two groups and there was no statistical difference between the benign and the healthy control groups.
Using roc curve, NLR can be used to discriminate between malignant group and benign group at a cutoff level of >2.25, with 60% sensitivity, 86.7% specificity, 81.9% PPV and 68.4% NPV.
Using roc curve, PLR can be used to discriminate between malignant group and benign group 
Discussion
Subepithelial Lesions (SELs) in the upper Gastrointestinal (GI) tract are relatively frequent findings in patients undergoing an upper GI endoscopy that posses a diagnostic challenge for the gastroenterologist as they lay below the epithelial layer. The majority of subepithelial lesions are benign at the time of diagnosis, with fewer than 15% of lesions found to be malignant at presentation [1] .
Despite this, many of these neoplasms have potential for malignant transformation and spread to distant organs. The key in evaluating patients with subepithelial lesions is to identify the definitive diagnoses and the type of lesion together with the early detection of the malignancy in order to determine the proper therapies, prognosis and need for surveillance [3] .
An endosonographic evaluation using EUS in addition to cytological finding by EUS guided FNAC allows the differentiation of extrinsic lesions from intramural lesions, in addition to identification of the originating layer, characterization of echo features, and tissue acquisition to reach an accurate diagnosis [3, 4] .
The decision can be based on EUS features like the size, echogenicity and location in the GI tract, ± the cytological yield of the FNAC where the presence of typical endosonographic benign features (e.g., vascular structures, cysts, and lipoma) denies the need for tissue acquisition, follow-up, and resection.
However, the lack of the extension, accessibility and feasibility of these screening and diagnostic methods in the developing countries remains an obstacle towards presuming early diagnosis and improving the survival rates [5] .
Detection of GI malignancies rates are higher in some countries like Japan and Western countries than in developing countries yielding in higher survival rates [6] .
This study was concerned with the role of systemic inflammation in the process of carcinogenesis, where few studies reported their relation with diagnosis and early detection of malignancies.
The inflammatory markers including the value of Absolute Neutrophilic Count (ANC), Absolute Lymphocytic Count (ALC), Neutrophil Lymphocytic Ratio (NLR) and Platelet Lymphocytic Ratio (PLR) were evaluated in malignant and potentially malignant submucosal lesions and compared with the benign submucosal ones and with normal individuals.
ALC was significantly lower in malignant group than in benign group as well as the control group while there is no significant difference between the latter two groups. This is can be explained by the action of the increased neutrophilic count specifically which inhibit the anti-tumor immune response by suppressing the lymphocyte activity which was suggested by Petrie et al., as Granulocytes possess the ability to inhibit Cytotoxic T-Lymphocytes (CTL) activity in vitro. This was seen also in Colorectal Cancer patients (CRC) patients as it was proven to decline in them than the healthy control in addition to gastric cancer patient [7] .
On the contrary, the Absolute Neutrophilic Count (ANC) was significantly higher in the submucosal malignant and potentially malignant patients than that with the benign submucosal lesions and the healthy control. These results are in concordance with previous reports. There was significantly higher ANC in patient proven to have CRC than that of the healthy control. This can be explained as the neutrophils represent a major leucocyte subclass, which promote cancer cell proliferation, angiogenesis, and metastasis by the production of proangiogenic chemokines and growth factors such as Vascular Endothelial Growth Factor (VEGF).
A higher neutrophil count increases chemokine production such as (IL-1) (IL-6), and tumor necrosis factor, so enabling tumor progression. In addition, they-together with other phagocytic cells-induce DNA damage in proliferating cells, through their generation of reactive oxygen and nitrogen species 60% 86.7% 81.9% 68.4% 0.0009 that are produced normally in cases of infection or chronic inflammation and repeated tissue damage agent resulting in permanent genomic alterations such as point mutations, deletions, or rearrangements [8] .
This explain the unsignificant statistical difference in total leukocytic count between malignant, benign submucosal lesions patients and healthy control as well which is further discussed by the subthreshold neoplastic states recognized by Peytoun Rous suggesting that chronic inflammation may lead a progressive neoplastic condition whether directly or indirectly, as it induce cell proliferation, recruit inflammatory cells, increase the production of reactive oxygen species leading to oxidative DNA damage which is reversible and reduce DNA repair resulting in DNA replication and proliferation of cells that have lost normal growth control [7] .
Mariani et al., suggested a strong association between chronic inflammation and the development of CRC in individuals with inflammatory bowel diseases and between chronic helicobacter pylori infection and gastric MALT lymphoma which was proven in addition to other studies stating that nonsteroidal anti-inflammatory drugs reduce the systemic inflammation and the risk of CRC and have been investigated in various precancerous lesions and the hepatocellularcarcinoma associated with hepatitis [9] [10] [11] .
This may be in the favor of the insignificant difference between the group of patient with benign submucosal lesion and the healthy control group together with the history of the longstanding upper GI dyspeptic symptoms together and epigastric pain for most of our patients.
So NLR increase in patients with malignant and potentially malignant submucosal lesions than that of the benign and the healthy control group.
In the current study, NLR was significantly higher in patient with malignant and potentially malignant submucosal lesions than those with benign ones and the healthy control. The best cut off value of NLR to discriminate between them was >2.25. This is in some similarity to a previous work in CRC in which cut off value of NLR >2.15 were the best to discriminate patient with malignant lesions from healthy control [7] . This concordance may be related to the entity of colorectal cancer as it includes various types of carcinoid or neuro-endocrine tumors, colorectal sarcoma which is a leiyomyosacroma in nature and GIST which can occur anywhere in GI tract, all of which are considered malignant or potentially malignant gastrointestinal submucosal lesions [7] .
However on Zeren et al., studies that were conducted on a group of gastric adenocarcinoma where NLR were higher compared to the current study, but this may be explained by the high NLR accompanying gastric adenocarcinoma in relation with other submucosal lesions [12] .
Many studies showed that platelets have been noted as promoters of metastases, due to their ability to coat tumor cells making them unrecognizable for the natural killer cells produced by the immune system. And the high levels of VEGF, PDGF, and PF4 may explain the new vessel development, as well as prevent bleeding from new vessels, leading to tumor cell promotion. Additionally, platelet VEGF was notably higher in cancer patients in comparison to healthy controls and that could be a possible explanation for the increased number of platelets [13, 14] .
Platelets count is proved to be higher also patients with malignant and potentially malignant submucosal lesions than patient with benign submucosal lesion and the healthy control where it has been found that thrombocytosis occurs as a result of stimulation of megakaryocytes by proinflammatory cytokines such as interleukin-1 and interleukin-6 which is triggered by the high neutrophilic count [15, 16] .
The aggregation of tumor cells and platelets increase the tumor cell viability. Thus, elevated PLR levels are related with carcinogenesis which was evident in association with low ALC in this study, a cut off value of PLR >169 was higher than that in malice et al study on CRC patients in which the cut off value of PLR was 123.
The cut off value of the current study was in the same similarity with another study on gastric cancer patients which was >160 in discrimination of gastric cancer patient from healthy controls and proved to be decreasing after chemotherapy [7, 12] .
This was also reported in Kyu et al., study of which proved a higher PLR level in patients with solid ovarian masses than healthy control individuals [17] .
Conclusion:
In conclusion, the main finding of our study was that the NLR and the PLR is significantly higher in patients with malignant and potentially malignant upper gastrointestinal tract submucosal lesion than the healthy control or benign submucosal lesions. This is the first study to measure NLR and PLR in gastric submucosal lesions to be reported in this particular patient group.
The findings of this study mirrors similar observations in other solid organ malignancies, as ovarian cancer and malignant thyroid nodules when compared to patients with non-malignant disorders of the same organ, or to healthy controls. This study supports the combined diagnostic efficacy of NLR and PLR as a potential feasible and accessible combination added to upper gastrointestinal submucosal lesion detection, screening and predicting their behaviors in addition to other modalities, considering it is currently a part of routine blood work analysis.
